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@ A flexible magnetic medium (10) having a plural- 
ity of optical servo tracks (14) indelibly marked on 
the medium and a method for stamping the tracks 
on the medium. The optical servo tracks (14) com- 
prise a plurality of circular- concentric regions posi- 
tioned on a face of a floppy disk with each circular 
region comprising a plurality of pits (26). The optical 



servo tracks are imprinted on the floppy disk (64) by 
placing a stamper disk (58) bearing a template (60) 
of the optical servo tracks in a hydraulic press (68) 
and pressing the stamper disk (58) and floppy disk 
(64) together, typically under 775 to 1400 bars (5 to 
9 tons per square inch of pressure). 
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HIGH TRACK DENSITY MAGNETIC MEDIA WITH PITTED OPTICAL SERVO TRACKS AND METHOD FOR 

STAMPING THE TRACKS ON THE MEDIA 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to information 
storage media possessing optical servo tracks and 
a method for stamping the optical servo tracks into 
the media. More particularly, the media is a mag- 
netic disk media, the optical servo tracks comprise 
a plurality of pits grouped in concentric rings on 
the surface of the media and the stamping method 
involves pressing a stamper disk directly onto the 
magnetic media under pressure thereby transfer- 
ring the optical servo track pattern onto the mag- 
netic media. 



Description of the Prior Art 

The track density of magnetic storage disks for 
conventional floppy disk drives is approximately 1.9 
to 5.3 T/mm (48 to 135 TPI (trachs per inch)). 

In contrast optical disk drives are capable of 
achieving track densities in excess of 15,000 TPI. 
These higher track densities are achieved through 
the use of closed loop optical servos that allow the 
read/write head to follow data track eccentricities 
caused by defects in the medium and by distur- 
bances from outside forces. In rigid type magnetic 
disk drives, track densities of up to 2100 TPI are 
presently used. These drives commonly have mul- 
tiple disks in which both sides are used for data. 
To achieve the high track density a dedicated 
surface of one of the disks is used for magnetic 
track servo information. This surface is then not 
usable for data storage. Thus, the total capacity of 
the drive is lessened. The tracking servo informa- 
tion is also capable of being accidentally erased 
causing loss of access to all data. 

Various techniques have been reported for us- 
ing optical means for acquiring track following ser- 
vo information contained on a magnetic recording 
medium. For example, Ann, et al., in U.S. Patent 
4,633,451, issued on December 30, 1986, for 
"Optical Servo For Magnetic Disks", discloses the 
use of a laser diode to read track following servo 
information in the form of a plurality of spots con- 
tained in an optical layer positioned above a mag- 
netic recording layer. 

M. Johnson, in U.S. Patent 4,588,383, issued 
on December 10, 1985, for "Information Storage 
Disk Transducer Position Control System Using a 



Prerecorded Servo Pattern Requiring No Alignment 
With the Storage Disk", discloses a servo appara- 
tus having a sensor for detecting a pattern of spots 
on a surface of an information storage medium. 

5 The spots comprise a dense array of substantially 
translation invariant marks and separate information 
recording tracks are detected by measuring the 
rate at which the spots are detected by the sensor. 
J. Cocke, et al., in U.S. Patent 4,587,579, is- 

70 sued on May 6, 1986, for "System for Position 
Detection on a Rotating Disk", discloses a servo 
control system comprising a detector for reading a 
plurality of spiral radial-position-encoding patterns 
on a medium. 

75 H. Kinjo, et a)., in U.S. Patent 4,315,283, issued 
February 9. 1982, discloses an apparatus for burn- 
ing a servo pattern comprising a plurality of oval 
pits into the surface of a medium. 

A.S. Hoagland, in "Optical Servo of Magnetic 

20 Recording", IBM Technical Disclosure Bulletin, Vol. 
20, No. 10, page 4108 (March 1978). suggests a 
system for achieving optical servo control where a 
flexible disk medium includes a plurality of optical 
servo tracks positioned underneath a magnetic lay- 

25 er. 

DA Thompson, et al., in "Embossed Servo 
Techniques for Floppy Disks", iERE Conference 
Proceedings, No. 43, p. 321 (July 1979), discloses 
the use of embossed marks on magnetic tape 

30 media, and dies for making the embossed marks, 
for obtaining non-magnetic optical or capacitive 
servo information. The paper suggest that the tech- 
nique could be applied to floppy disks. 

N. Koshino and S. Ogawa, in "Optical Method 

35 of the Head Positioning in Magnetic Disk Sys- 
tems", preprint from IEEE Transactions on Mag- 
netics (1980), discloses an optical head foFachiev- 
ing track following servo control which is mounted 
on the head arm and which includes an LED light 

40 source and three optical fibers for delivering light to 
a medium. The medium comprises a plurality of 
circular optical tracks, dyed black, and located un- 
derneath a magnetic film. 

Related work has occurred in the laser video 

45 disk area, from which optical disks for digital data 
storage and the audio laser disk (CD) have 
evolved. Fundamentally, the optical servo informa- 
tion is inscribed and used in the same way for all 
these disks. A mastering machine is used to format 

so optical information onto a master disk. The master 
is then replicated to form the actual disk used by 
the customer. A laser and associated optics are 
used to acquire the mastered servo information as 
well as read data from the disk. The data can be 
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inscribed during the mastering process as with the 
video and audio disks or it can be written by the 
read/write laser as in disks for digital information 
storage. 

R.E. Acosta. et at., in "Floppy Disc Embossing 
For Servo Applications". IBM Technical Disclosure 
Bulletin, Vol. 21, No. 10 (March 1979), suggests 
adopting read-only video technology for the servo 
control of floppy disks. It is suggested that a mas- 
ter die could be used to stamp or emboss a pattern 
of indentations for servo tracking purposes on a 
magnetic recording medium. However, no actual 
stamping method or servo pattern is disclosed. 

K.D. Broadbent, in "A Review of the MCA 
Disco-Vision System", Journal of the SMPTE 
(1974), describes the laser video mastering tech- 
nique as well as the servo and read back methods. 
A master disk is formed by using an argon laser to 
ablate pits in a metallic layer deposited on a glass 
plate. The master disk is then coated with 
photoresist which is exposed through the pits. After 
washing away the undeveloped photoresist, 
"bumps" of polymerized photoresist are left over 
the pits. This paper refers to. but does not dis- 
close, a process for using the master disk to form 
replicas on a polyethylene terephthalate (Mylar) 
medium. 

Broadbenfs paper also states that the master 
disk can be electrotyticatly treated to form a stamp- 
er tool from which replicas are thermoformed. 

J.S. Winslow, in "Mastering and Replication of 
Reflective Videodiscs". IEEE Transactions on Con- 
sumer Electronics, p. 318, November 1976, de- 
scribes the videodlsk mastering technique in fur- 
ther detail. 

Similarly, B. Jacobs, in "Laser Beam Record- 
ing of Video Master Disks", Applied Optics, Vol. 
17. p. 2001 (July 1, 1978). describes the process of 
making a master disk using a laser to inscribe a pit 
pattern on a rotating substrate coated with a thin 
film of photoresist. 

An article in OEP, p. 48, May 1987, entitled 
"Daicel Leads Development of the Optical Memory 
Disk Supported by Chemical Technology", shows 
how a stamper disk is used to form an optical disk 
through an injection molding process. 

None of these references disclose a practical 
method for applying high track density optical ser- 
vo tracks to a floppy disk type magnetic medium. 



SUMMARY OF THE PRESENT INVENTION 



It is therefore an object of the present invention 
to provide a practical method for imprinting high 
track density optical servo tracks onto a flexible 
magnetic medium. 



It is another object of the present invention to 
provide a method for imprinting high track density 
optical servo tracks onto a flexible magnetic me- 
dium that improves data reading performance. 
5 It is another object of the present invention to 

provide a pattern for high track density optical 
servo tracks that yields a high degree of optical 
contrast. 

Briefly, a preferred embodiment of the present 

10 invention comprises a method for imprinting high 
track density optical servo tracks on a floppy disk 
which includes the step of pressing a stamper disk, 
bearing a template of the optical servo track pat- 
tern, against the floppy disk, under pressure. 

is preferrably in the range of 775 to 1550 bars (5-10 
tons per square inch). Under this amount of pres- 
sure, not only is the optical servo track pattern 
transferred from the stamper disk to the floppy 
disk, but imperfections on the surface of the floppy 

20 disk are also smoothed out (calendered) thus allow- 
ing the magnetic read/write head to fly closer to the 
floppy disk surface which improves data reading 
performance. 

Steps are taken to insure that the surfaces of 

25 the stamper disk and the floppy disk are held 
parallel so that the optical servo track is evenly 
transferred to the floppy disk. This is accomplished 
by either holding both the stamper disk and the 
floppy disk perfectly parallel and flat or by holding 

so one disk rigid and flat and mounting the other disk 
on a gimbeled platform that allows the platform to 
tilt so as to conform to the fiat-mounted disk. 

The preferred pattern for the optical servo 
tracks comprises a plurality of equally spaced con- 

35 centric circular rings, with each ring having a dif- 
ferent diameter and being comprised of a plurality 
of small eliptically-shaped pits. The pits are ar- 
ranged in rows of five with each row extending 
across the width of the circular ring. A plurality of 

40 smooth areas exist around each pit. A data track 
ring is positioned between every two optical servo 
tracks. 

The pit configuration for the optical servo 
tracks is chosen because the pits are effective light 

45 scatterers that provide the optical servo tracks with 
sufficient contrast to allow an optical detector to 
distinguish between the optical servo tracks and 
the more reflective data tracks. 

The stamper disk is constructed in the same 

so manner that stamper disks for use in optical disk 
manufacturing processes are manufactured. For ex- 
ample, a master disk is formed by applying a 
uniform layer of negative photoresist to a polished 
glass substrate. The optica) track pit pattern is then 

55 constructed by exposing the photoresist at pre- 
determined spots with a laser, a process which 
leaves "pits" at all the exposed sites after the 
developed photoresist is washed away. The stamp- 
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er disk is constructed by eiectroforming a metal 
film on the master disk. When the stamper disk is 
separated from the glass master, it contains a 
template of the pit pattern in the form of a plurality 
of "bumps". 

The stamper disk is mounted on a stamper 
disk mount and a conventional floppy disk is moun- 
ted on a disk mount. The stamper disk and the 
floppy disk, with their respective disk mounts, are 
mounted in a hydraulic press with the surfaces of 
the stamper disk and floppy disk maintained par- 
allel to each other within 127 urn (5.0 x 1CT 6 
inches). The optical servo track pattern is formed in 
the floppy disk when the "bumps" in the stamper 
disk are pressed into the floppy disk surface under 
pressure. This process differs from conventional 
compression molding or embossing in that no tem- 
perature elevation is utilized in the stamping pro- 
cess of the present invention. The preformed, con- 
ventional floppy disks are compressed under pres- 
sure at room temperature. By utilizing this process, 
a large quantity of disks can be stamped in a given 
unit of time. 

An advantage of the present invention is that 
the optical servo track pattern can be applied di- 
rectly to a conventional floppy disk. 

Another advantage of the present invention is 
that each stamped disk contains an indenticaJ op- 
tical servo track pattern. 

Another advantage of the present invention is 
that only a small amount of time is required to 
stamp the optical servo track pattern on each flop- 
py disk. 

Another advantage of the present invention is 
that the stamping process smooths out the surface 
of the floppy disk, permitting the read/write heads 
to fly closer to the surface of the floppy disk. 

Another advantage of the present invention is 
that the optical servo track pattern provides optical 
contrast that is readily detectable by an optical 
detector. 

These and other objects and advantages of the 
present invention will no doubt become obvious to 
those of ordinary skill in the art after having read 
the following detailed description of the preferred 
embodiment(s) which are illustrated in the various 
drawing figures. 



IN THE DRAWING 



Fig. 1 illustrates a top view (not to scale) of a 
flexible magnetic disk according to the present 
invention with the details of the optical servo 
tracks shown in an exposed segment; 
Fig. 2 is a partial cross-sectional view of the 
optical servo track taken along the line 2-2 of 



Fig. 1; 

Fig. 3 is a flow chart illustrating the steps in the 
method of stamping optical servo tracks on a 
floppy disk; 

5 Fig. 4 illustrates a side view of a hydraulic press 
(not to scale); 

Fig. 5 illustrates a gimbaled disk mount for use 
in the method shown in Fig. 3; 
Fig. 6 illustrates a template pattern appearing on 
io a stamper for use in forming optical servo 
tracks; and 

Fig. 7 illustrates a top view of a piece of mag- 
netic tape having a plurality of indelible marks 
stamped on the tape. 

76 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



20 Fig. 1 shows a flexible magnetic disk 10 con- 
taining a plurality of optical servo tracks 14 and a 
plurality of data recording areas 18. The optical 
servo tracks 14 are arranged in equally spaced 
concentric circles on a surface 22 of the magnetic 

25 disk 10. Each of the optical servo tracks 14 are 
comprised of a plurality of pits 26 shown in the 
expanded portion of Fig. 1. In the preferred em- 
bodiment, the pits 26 are elliptical in shape and are 
arranged in a plurality of rows 30, with each row 30 

30 including five of the pits 26. Each row 30 includes 
a pair of outside pits 32 which mark the beginning 
and end of a row 30. The number of pits per row or 
the shape of the pits may vary with the particular 
use requirements of the magnetic disk 10. The 

35 optical servo tracks 14 may also appear on a 
surface 33 (shown in Fig. 2) positioned on the 
opposite side of the disk 10 from the surface 22 so 
that the optical servo tracks 14 appear on both 
sides of the disk 10. 

40 The flexible magnetic disk 10 is a standard 
flexible magnetic disk to which the optical servo 
tracks 14 have been added. The data recording 
areas 18 are areas on the disk 10 circumscribed on 
two sides by separate optical servo tracks. De- 

45 pending on the application, one or more magnetic 
data tracks can be recorded on each of the data 
recording areas 18. 

An optical head 34, which is not part of the 
present invention, moves over the surface 22 and 

so follows the optical servo tracks 14. For example, 
the optical head 34 can include a light source for 
illuminating the optical servo tracks 14 and a detec- 
tor for detecting fight reflected by the optical servo 
tracks 14. Optical servo information derived from 

55 the light reflected off the optical servo tracks 14 is 
used to position a magnetic read and/or write trans- 
ducer 38 over the data recording areas 18 for 
reading and/or writing magnetic data on the data 
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recording areas 18. 

Fig. 2 shows a cross-sectional view of one of 
the rows 30. The magnetic disk 10 is comprised of 
a polyethylene terephthalate (Mylar) substrate layer 
42 coated with a first magnetic recording layer 44. 
A second magnetic recording layer 45 is coated on 
the opposite side of the substrate layer 42 from the 
first magnetic recording layer 44. In the preferred 
embodiment, the magnetic recording layer 44 and 
45 comprise barium ferrfte encapsulated in poly- 
mer binders. However, other materials such as y • 
ferric oxide or other metals, suspended in other 
binders, can also be used. The pits 26 are de- 
pressed regions in the surface 22. The pits 26 have 
a depth "d" and a width "w". Typically, the depth 
"d" is chosen so that the pits 26 do not extend 
completely through the magnetic recording layer 
44. A plurality of smooth regions 46 surround each 
of the pits 26. The smooth regions 46 reflect light 
better than the pits 26. With the outside pits 32, the 
smooth region 46 is continuous with the data re- 
cording area 18 as illustrated in Fig. 2. Each row 
30 includes five pits and has a width "b". In the 
preferred embodiment, the depth "d" is approxi- 
mately 0.5 am (20 microinches), the width "w" is 
approximately 0.76 urn (30 microinches) and the 
width *b" is approximately 4.57 urn (180 microin- 
ches). The separation between the optical servo 
tracks 14 ("p w in Fig. 1) is approximately 20.32 urn 
(800 microinches). 

Fig. 3 is a flowchart showing the steps involved 
in imprinting the optical servo tracks 14 on the 
magnetic disk 10. A surface 48 of a glass substrate 
50 is coated with photoresist and a laser beam is 
utilized to expose a plurality of spots in the con- 
figuration of the pits 26. The photoresist is devel- 
oped to remove the exposed spots, thus forming a 
glass master 54 which includes the coating of 
photoresist containing a plurality of holes 55 where 
the exposed spots have been removed. The glass 
master 54 is then plated with a metal coating, such 
as an eleven mil thick plate of nickel, by an elec- 
troforming process, to yield a stamper disk 58 
which is then separated from the glass master 54. 
After the metal stamper disk 58 is separated from 
the glass master 54, a template 60 comprising a 
plurality of metal bumps 61 (shown in Fig. 6) 
remains on a surface 62 of the stamper disk 58. 
The metal bumps 61 are formed during the elec- 
troplating process when metal is deposited in the 
holes 55 of the photoresist coating. 

The stamper disk 58 and a conventional flexi- 
ble magnetic (floppy) disk 64, such as a 2.0, 3.5, 
5.25 or 8.0 inch floppy disk, are mounted on flat 
plates and assembled in a conventional press 66. 
When the floppy disk 64 and the stamper disk 58 
are assembled in the press 66, a surface 67 of the 
floppy disk 64 and the surface 62 of the stamper 



disk 58, must be parallel. In the preferred embodi- 
ment, a 3.5 inch floppy disk conforming to the 
ANSI specification #X3B/86-57 and having a bari- 
um ferrite layer as the magnetic recording layer 44 

5 is utilized as the flexible magnetic disk 64. 

Rg. 4 illustrates a one hundred ton hydraulic 
press 68 which is utilized as the press 66 in the 
preferred embodiment. Other types of presses, be- 
sides hydraulic presses, could be used as the 

jo press 66. The hydraulic press 68 comprises an 
upper press member 70, a lower press member 72 
and a hydraulic system 74. A precision die set 76. 
which comprises a top die plate 78, a die base 80. 
a flat disk mount 82, a stamper disk mount 84, a 

is first pair of guide pins 86, a second pair of guide 
pins 67 (not shown) and a plurality of bearings 88, 
positioned between the upper and lower press 
members 70 and 72, respectively. The flexible 
magnetic disk 64 is placed on the flat disk mount 

20 82, which is positioned on the die base 80, and the 
stamper 58 is positioned on the stamper disk 
mount 84 which is attached to the top die plate 78. 
The top die plate 78 and the die base 80 are 
positioned on the upper and tower press members 

25 70 and 72, respectively. The first pair of guide pins 
86 extend from the die base 80 into the top die 
plate 78 and allow the top die plate 78 to precisely 
slide down toward the die base 80. The second 
pair of guide pins 87 function identically to the 

30 guide pins 86 and are positioned directly behind 
the guide pins 86 in Fig. 4 at a distance from the 
guide pins 86. The plurality of bearings 88 are 
positioned about the guide pins 86 and 87 for 
controlling the sliding motion of the top die plate 76 

35 relative to the guide pins 86 and 87. The hydraulic 
system 74 provides the force for moving the upper 
and lower press members 70 and 72 together and 
thus presses the stamper 58 against the floppy 
disk 64 under pressure, typically in the range of 

40 775 to 1550 bars (5-10 tons per square inch). 

The flat disk mount 82 maintains the surface 
67 of floppy disk 64, parallel to the surface 62 by 
providing a flat, rigid support surface. 

Fig 5 illustrates a gimbaled disk mount 90 that 

46 can be used in place of the flat disk mount 82. The 
gimbaled disk mount 90 comprises an arcuate sup- 
port member 94 and a flat support member 98. 
Trie arcuate support member 94 is positioned on 
the die base 80 and has an arcuate surface 102. 

so The flat support member 98 rests on and is free to 
rotate about the arcuate surface 102. The floppy 
disk 64 is supported by the flat support member 98 
with the surface 67 facing away from flat support 
member 98. 

55 Fig. 6 shows the stamper disk 58 in more 
detail. The expanded view in Fig. 5 shows that the 
template 60 is comprised of the plurality of raised 
areas 61 arranged in a plurality of rows 110. The 
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shape of each raised area 61 is curved and has the 
shape of the pits 26 shown in Figs. 1 and 2. 

The magnetic disk 10 is formed by mounting 
the stamper disk 58 on the upper member 70 of 
the hydraulic press 68. The floppy disk 64 is 
mounted on the flat disk mount 82 (or the gimbaled 
disk mount 90) and the hydraulic press 68 is 
closed under approximately 1400 bars (9 tons per 
square inch) of pressure forcing the stamper disk 
58 and the floppy disk 64 into contact The raised 
areas 61 are forced into the surface 67 of the 
floppy disk 64 thereby creating the pits 26 ar- 
ranged in the rows 30 corresponding to the tem- 
plate 60. It is believed that the polymer binder in 
the magnetic layer 44 of the floppy disk 64 is 
displaced beyond its elastic limit by the stamping 
action thus yielding a permanent deformation in the 
form of the pits 26. 

In order to transfer the pattern 56 uniformly to 
the surface 67, it is necessary that the surfaces 67 
and 62 be oriented parallel to each other when the 
press 68 is closed. When the flat disk mount 82 is 
utilized, the floppy disk 64 and the flat disk mount 
82 must be properly aligned with the stamper disk 
58 before the press 68 is closed in order to insure 
the proper parallel relationship. In the preferred 
embodiment, this alignment is achieved by housing 
the stamper disk 58 in the precision die set 76 that 
maintains the surfaces 62 and 67 parallel within 
1.27 wm (5.0 x 10" 5 inches)]. Under these toleran- 
ces, the stamper 58 and the floppy disk 64 will 
comply due to clearances in the bearings 88. 

When the gimbaled disk mount 90 is utilized, 
the flat support member is free to rotate about the 
arcuate support member 94 in response to force 
being applied to floppy disk 64 by the stamper disk 
58. Thus, the required parallel orientation between 
the surfaces 62 and 67 is "automatically" achieved 
with the gimbaled disk mount 90 because the flop- 
py disk 64 aligns to the stamper disk 58 under 
pressure. 

Because fingerprints, scratches and/or par- 
ticulate contamination on the stamper disk 58 may 
be replicated into the floppy disk 64, it may be 
desirable that the stamper disk 58 be maintained in 
a quality controlled environment such as a clean 
room. The manufacturing process illustrated in Fig. 
3 could be conducted in the clean room. 

The optical servo tracks 14 function in the 
following manner: light is emitted from the optical 
head 34 and illuminates the surface 22. The data 
recording areas 18 and the smooth regions 46 are 
more reflective (reflect light better) than the pits 26. 
As the optical head 34 scans across the disk 10, 
the light detector inside the optical head 34 detects 
regions of high reflectivity (i.e. the data recording 
areas 18), followed by regions of lower reflectivity 
(i.e. the optical servo tracks 14). The position of the 



optical servo tracks 14 is electronically processed 
to yield servo information for positioning the mag- 
netic head 38 over the data recording areas 18. 
The lower reflectivity of the optical servo tracks 14 

5 is attributable to the fact that each of the pits 26 
scatter light. The optical head 34 detects each 
optical servo track 14 as a continuous region of 
lower reflectivity, not as a plurality of pits. 

Several advantages result from imprinting the 

70 optical servo tracks 14 with the stamping method 
of the present invention. First, it is estimated that 
tens of thousands of the flexible magnetic disk 10 
can be prepared from a single stamper disk 58. 
Each of the disks 10 prepared from the same 

15 stamper disk 58 wilt carry identical optical servo 
tracks 14. Thus, manufacturing precision is in- 
creased. Second, the stamping process is very 
fast generally taking only five to twenty seconds 
per disk. Thus, productivity is increased. Third, 

20 examination of the flexible magnetic disk 10 before 
and after application of the optical servo tracks 14 
shows that the surface 22 is smoothed 
(calendered) by the stamping process. It is be- 
lieved that the pressure of the stamping process 

25 crushes irregularities in the surface 22. This per- 
mits a magnetic transducer during operation, to fly 
closer to the surface 22 resulting in enhanced data 
reading and/or writing characteristics. Fourth, the 
optical servo tracks are indelible (not easily re- 

30 moved) and thus reduce the possibility that servo 
information will be lost or destroyed. 

It should be noted that the method for stamp- 
ing indelible marks on the magnetic disk 10 is not 
limited to flexible magnetic disks. Any type of 

as magnetic medium having a magnetic layer sus- 
pended in a polymer binder and coated on a sub- 
strate could be utilized. For example, the floppy 
disk 64 in Fig. 3 could be replaced by a rigid disk 
such as a Winchester disk. 

40 Fig. 7 illustrates the case where a section of 
magnetic tape 114 replaces the floppy disk 64. A 
plurality of tracks 118 are stamped on the tape 
114. As illustrated in the expanded portion of Rg. 
7. the tracks 118 are comprises of the plurality of 

46 pits 120 which are equivalent to the pits 26 shown 
in Figs. 1 and 2. 

The pits 120 are formed in the tape 114 using 
a stamper disk bearing a template of the tracks 118 
and a stamping method such as was described 

50 previously in relation to Fig. 3. The pits 120 are 
formed by displacing the polymer binder in the 
magnetic layer of the tape 114 beyond its elastic 
limit 

Although the present invention has been de- 
56 scribed in terms of the presently preferred 
embodiment(s), it is to be understood that such 
disclosure is not to be interpreted as limiting. Var- 
ious alterations and modifications will no doubt 
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become apparent to those skilled in the art after 
having read the above disclosure. Accordingly, it is 
intended that the appended claims be interpreted 
as covering all alterations and modifications as fall 
within the true spirit and scope of the invention. 



Claims 

1. An information storage medium comprising: 

a magnetic medium comprising a magnetic layer 
(44, 45) for storing magnetic data coated on an 
inert substrate (42) and a plurality of indelible 
marks formed in the magnetic layer (44) by press- 
ing a stamper template, bearing a pattern of the 
indelible marks, into said surface. 

2. The information storage medium of claim 1 
wherein the magnetic medium comprises a floppy 
disk (10) and the magnetic layer (44, 45) comprises 
barium ferrite. 

3. The information storage medium of claim 1 
wherein the magnetic medium comprises a floppy 
disk (10) and said indelible marks comprise a plu- 
rality of pits (26). 

4. The information storage medium of claim 1 
wherein the magnetic medium cojprises a piece of 
magnetic tape (114). 

5. The information storage medium of claim 1 
wherein the magnetic medium comprises a hard 
disk. 

6. The flexible magnetic information storage me- 
dium comprising 

a floppy disk (10) for storing magnetic data; and 
a plurality of optical servo tracks (14) for providing 
servo tracking information to a magnetic transducer 
and indelibly formed in a magnetic layer of the 
floppy disk (10), each of the optical servo tracks 
(14) comprising a plurality of pits (26) and forming 
a circle concentric with an adjacent optical servo 
track. 

7. The flexible magnetic information storage me- 
dium of claim 6 

wherein a distance of less than 25.4 urn (1000 
microinches) separates said adjacent optical servo 
tracks (14). 

8. The flexible magnetic information storage me- 
dium of claim 6 

wherein said pits (26) have a depth of less than 
0.76 urn (30 microinches). 

9. The flexible magnetic information storage me- 
dium of claim 6 

wherein said pits (26) have a width of less than 1 
urn (40 microinches). 

10. The flexible magnetic information storage me- 
dium of claim 6 

wherein each of said optical servo tracks (1 4) com- 
prises a plurality of rows (30) of pits (26). 

11. The flexible magnetic information storage me- 



dium of claim 10 

wherein each of said rows (30) comprises less than 
ten pits (26). 

12. A method for applying optical .servo tracking 
5 information to a magnetic medium comprising: 

a. positioning a stamper disk (58) having a tem- 
plate (60) for an optical servo tracking pattern on 
at least one surface, relative to a surface (67) of 
a piece of magnetic medium; 

ro and 

b. causing said template (60) on the stamper 
disk (58) to contact said surface (67) of said 
piece of magnetic medium, under pressure, 
whereby an impression of said optical servo 

is tracking pattern is imprinted on said piece of 
magnetic medium. 

13. The method of claim 12 

wherein said piece of magnetic medium comprises 
a floppy disk (64). 

20 14. The method of claim 12 

wherein said piece of magnetic medium comprises 
a floppy disk (64) and said optical servo tracking 
pattern comprises a plurality of concentric circular 
regions with each of said concentric circular re- 

25 gions comprising a plurality of pits (26). 

1 5. The method of claim 1 2 

wherein said template (60) contacts said surface 
(67) of said piece of magnetic medium under pres- 
sure in the range of 775 to 1400 bars (5 to 9 tons 
30 per square inch). 

16. The method of claim 12 
further comprising 

a. maintaining said surface having a template for an 
optical servo tracking pattern parallel to said sur- 
35 face of said piece of magnetic medium within a 
tolerance of 1.27 urn (5.0 x 10~ 5 inches). 

17. The method of claim 12 
further comprising 

a. mounting said piece of magnetic medium (64) 
40 on a flat platform (98) that can rotate about an 
arcuate surface (102) supporting said flat plat- 
form. 
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© A flexible magnetic medium (10) having a plural- 
ity of optical servo tracks (14) indelibly marked on 
the medium and a method for stamping the tracks 
on the medium. The optical servo tracks (14) com- 
prise a plurality of circular concentric regions posi- 
tioned on a face of a floppy disk with each circular 
region comprising a plurality of pits (26). The optical 



servo tracks are imprinted on the floppy disk (64) by 
placing a stamper disk (58) bearing a template (60) 
of the optical servo tracks in a hydraulic press (68) 
and pressing the stamper disk (58) and floppy disk 
(64) together, typically under 775 to 1400 bars (5 to 
9 tons per square inch of pressure). 




Rank Xerox (UK) Business Services 
I-/3.5A/3.0.D 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Apattcatioo Nnkt 

EP 90 11 9676 



DOCUMENTS CONSIDERED TO BE RELEVANT 



PATENT ABSTRACTS OF JAPAN 
vol. 13, no. 64 (P-827)14 February 1989 
& JP-A-63 251 924 ( HITACHI LTD ) 19 
October 1988 
abstract * 



EP-A-0 130 495 (IBM CORP.) 

page 5 t line 17 - page 11, line 23; 
figures * 



1,12 



2-11, 
13-17 

1-17 



CLASSIFICATION OF THE 
APPLICATION CIS ) 

G11B5/74 
G11B23/00 



The 



up for oil 



TECHNICAL FIELDS 
SEARCHED Got- Q.S ) 



G11B 



Pisa ifuffd 

THE HAGUE 



Date »lii^l«iiieJ tat t»d 

29 JANUARY 1993 



GEOGHEGAN C.H. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atote 

Y : particularly relevant rf coahtaea with another 

eocuacot of tie tame category 
A : techootofica) btckfrooatf 



T : theory or priadpJe uoeertyia» the avestioo 
E : earlier pateot oocyaant, out pubttsbee oo, m 



after toe flttof eate 
D : iocuaieot dtoi la the apptkatioo 
L : eocuaeat dtol for other reuses 



* : ink of the sane patent family, comspooltttt 



P : internerfiate document 



